We report here the host-guest behaviour of two isoelectronic [Fe 4 L 4 ] 8+ tetrahedral cages that differ only in the nature of their face-capping ligand and possess either triazine (L1) or benzene (L2) cores. Crystallography reveals these hosts to be flexible and adaptable, while NMR spectroscopy shows them to be selective and discriminating in their host-guest behaviour.
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The synthesis of molecular cages has produced an impressive variety of species, many of which are capable of selectively binding guest molecules within their cavities. 1 Selectivity is based upon an interplay between host and guest to achieve the best complementarity between size, shape, bonding and electronic factors with the 'best fit' yielding highest stability. The high affinity for specific guests displayed by these cages bodes well for their use in separations, 2 ion binding, 3 drug delivery 4 and catalysis. 5 Importantly, the host-guest chemistry of these nano-capsules can be modified through change of the organic components or by external perturbation. For example, the incorporation of large ancillary groups on the cage forming ligands has been shown to compress the cavity volume and alter the selectivity and motion of the encapsulated guests. 6 Likewise, it is possible to regulate guest exchange kinetics by capping the apertures through which guest ingress/egress occurs. 7 Further, it has been shown that light can be used to reversibly control encapsulation processes whereby photoisomerisation of a guest causes it to be ejected from the host because of shape incompatibility. 8 Moreover, the use of elec- studies. The structure of [2] (NTf 2 ) 8 was refined in the monoclinic space group P2 1 /c (ESI † suggesting the guests 'lock-down' the ligand arms to inhibit their dynamic behaviour (Fig. 2) .
To better determine the host-guest behaviour of 2 a series of titrations were conducted whereby potential guests were added to 'guest-free' 2 in small increments and the host-guest formation was monitored through 1 H NMR spectroscopy ( Fig. 2 8+ tetrahedral cages. The electron-poor triazine-based cage 1 has higher affinity for large anionic guests (that fit within its void) over small ones, although it will bind both with accommodating fashion. In contrast, however, cage 2 built from electron-rich face-capping ligands binds larger anions only and not small anions. Notably, it also binds benzene, a neutral guest, but of comparable size to OTf − and PF 6 − . Clearly a subtle interplay between guest size, charge and the electronic nature of the host is operative and determines whether guest inclusion occurs. We are currently extending this study to include other face-capping ligands of varied electronic nature to screen additional anionic and neutral guest preferences with the view to include related SCO cages to study the interplay between host-guest and SCO behaviour. We will report results from these studies in due course.
